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(54) [TITLE OF THE INVENTION] OVERHEAD LAID LONG OBJECT 



[CLAIMS] 

[Claim 1] An overhead laid long object characterized by 
comprising at least 12 peaks at equal intervals in a 
peripheral direction at an outer peripheral surface and 
valleys sandwiched between those peaks, each peak formed 
by a rounded projecting curved surface, each valley 
formed by a rounded recessed curved surface, and a 
diameter D of a circle circumscribing the tops of the 
peaks being in a range of 10 mm < D < 140 mm. 
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[Claim 2] An overhead laid long object as set forth in 
claim 1 characterized in that the outer peripheral 
surface is formed by a water repellent resin film. 
[DETAILED DESCRIPTION OF THE INVENTION] 
5 [Field of Utilization in Industry] 

The present invention relates to a long object such 

r • 

as an overhead laid line, cable, or wire, more 
particularly relates to an overhead laid long object of a 
low wind pressure type. 

10 [Prior Art and Problems] 

Conventional overhead laid long objects include ones 
having a circular cross-section and having a smooth outer 
peripheral surface such as covered lines and ones having 
a circular cross-section as a whole but having an outer 

15 peripheral surface, but having small irregularities due 
to the outermost layer strands (circular cross-sections) 
such as overhead power transmission lines . 

Such overhead laid long objects have previously been 
used as in their original states. No particular measures 

20 are taken to reduce the wind pressure. If it were 

possible to reduce the wind pressure load on overhead 
laid long, objects, it would be very useful for reducing 
the size of steel towers and other supporting structures 
and in turn reducing line construction costs . 

2 5 As one means to solve such a problem, Japanese 
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Unexamined Patent Publication (Kokai) No. 57-90809 
discloses an overhead power transmission line formed with 
a plurality of grooves on its outer peripheral surface by 
making segment strands and rounding the edges of the 
5 segment strands. By doing this, it is considered that the 
wind pressure load will greatly fall compared with a line 
having a simple circular cross-section (circular rod 
shape) . 

[Means for Solving the Problem and Mode of 
10 Operation] 

The present invention provides an overhead laid long 
object of a low wind pressure type solving the above 
problem by a means different from the means already 
proposed . 

15 An overhead laid long object of the present 

invention is characterized by comprising at least 12 
peaks at equal intervals in a peripheral direction at an 
outer peripheral surface and valleys sandwiched between 
those peaks, each peak formed by a rounded projecting 

20 curved surface, each valley formed by a rounded recessed 
curved surface, and a diameter D of a circle 
circumscribing the tops of the peaks being in a range of 
10 mm <« D < 140 mm. 

It is known that the drag coefficient C D 

2 5 (corresponding to the wind pressure) when placing a long 



object having a surface with no irregularities and a 
circular cross-section in a flow of a fluid perpendicular 
to the direction of the flow, for example as shown in 
FIG. 5, stabilizes at a relatively large value in a range 
of the Reynolds number Re smaller than 1 x 10 s , falls 
along with an increase of Re in a range of 1 x 10 s to 5 x 
10 s , and stabilizes at a relatively small value in a 
range of Re greater than 5 x 10 5 . 

Explaining this by the state of flow of a fluid, in 
the range of Re < 1 x 10 5 , as shown in FIG. 8, a 
breakaway point of the flow occurs at an upwind side of 
the long object 1, a large back flow zone is generated 
downwind of the long object 1, and therefore the wind 
pressure is increased. In the range of Re > 5 x 10 5 , as 
shown in FIG. 9, a breakaway point P of the flow occurs 
at the downwind side of the long object 1, the back flow 
zone decreases, and therefore the wind pressure is 
lowered. In the range of 1 x 10 5 < Re < 5 x 10 5 , the 
breakaway point P moves backward in response to the 
increase of Re and the back flow zone becomes smaller, so 
the wind pressure decreases . The fact that the wind 
pressure load is decrease due to the configuration of the 
present invention is confirmed by experiments . In 
general, the wind pressure is believed to decrease since, 
as shown in FIG. 7, a phenomenon arises in which the flow 
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breaking away at the point P adhers again at the point Q 
due to the irregularities on the surface and the back 
flow zone becomes smaller. 

Note that in the case of an overhead power 
5 transmission line etc. , there may be a problem of snow 

buildup. If however the overhead laid long object of the 
present invention has an outer peripheral surface formed 
by a water-repellent resin film (fluororesin or silicone 
resin etc.), formation of a water film aiding snow 

10 buildup on the surface of the long object becomes 

difficult, so the deposited snow ends up falling off 
while small and formation of a large snow tube no longer 
occurs, so it is possible to reduce not only the wind 
pressure load, but also the buildup snow load. 

1 5 [Embodiments ] 

Below, a detailed explanation will be made of 
embodiments of the present invention with reference to 
the drawings . 

FIG. 1 is a sectional view showing a power 

20 transmission line according to one embodiment of the 

present invention, while FIG. 2 is an enlarged sectional 
view of a principal part of FIG. 1. This power 
transmission line 2 is comprised of steel core strands 3, 
aluminum strands 4 having circular cross-sections twisted 

2 5 around them in three layers, and further PTFE 



(polytetraf luoroethylehe) tape 5 wound around these. The 
PTFE tape 5 is rubbed to drive it into the valleys 
between the strands 4 . As a result, the outer peripheral 
surface of this power transmission line 2, as shown in 
5 FIG. 2, is comprised of a fluororesin film 5 of the PTFE 
tape and has a large number of peaks 6 at equal intervals 
in the peripheral direction and valleys 7 sandwiched 
between these peaks 6 . The peaks 6 are formed by smooth 
projecting curved surfaces, while the valleys 7 are 
10 formed by smooth recessed curved surfaces. Note that the 
curved surfaces of the peaks 6 and the curved surfaces of 
the valleys 7 are preferably smoothly connected (for 
example, a curved surface of a radius R x and a curved 
surface of a radius R 2 are connected by a common 

15 tangent) . 

A large number of types of such a power transmission 
line 2 was produced while changing the number of the 
peaks, the outside diameter, etc. and tested in a wind 
tunnel to investigate the relationship between the 

20 Reynolds number Re and the drag coefficient C D . The 
results are shown in FIG. 5 and FIG. 6. 

In FIG. 5, b shows a case of 12 outermost layer 
strands (i.e., number of peaks N = 12) and changing the 
outside diameter of the strands, c shows a case of 16 

2 5 outermost layer strands and changing the outside diameter 



of the strands, d shows a case of 24 outermost layer 
strands and changing the outside diameter of the strands, 
while e shows a case of 30 outermost layer strands and 
changing the outside diameter of the strands. In every 
case, the drag coefficient becomes smaller in comparison 
with the case of a circular cross-section long object a 
having no surface irregularities . The reduction of the 
wind pressure is clear. Also, according to FIG. 5, it is 
seen that due to the decrease of the number of the peaks 
on the outer peripheral surface, the drag coefficient is 
enlarged. It is clear that an effect of reduction of the 
wind pressure is reliably obtained when the number of 
peaks N is at least 12 . 

Note that this wind pressure reduction effect is 
obtained only in the range of outside diameter D of the 
power transmission line of 10 mm < D < 140 mm. The reason 
is that at the predetermined wind speed of 40 m/sec, when 
the outside diameter is 10 mm, the Reynolds number is 
calculated as about 0.3 x 10 5 or no different from the 
Reynolds number of the circular cross-sectional long 
object a, while when the outside diameter is 140 mm, the 
Reynolds number is about 4 x 10 s and the drag coefficient 
is about 0.65 or also no different from the case of the 
circular cross-section long object a. 

Next, FIG. 6 shows the results of investigation of 
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the influence of the valleys and the existence of a 
fluororesin film. 

f shows the results for a power transmission line of 
the present invention having a radius of curvature R 2 of 
5 the valleys of about 7 mm and provided with a fluororesin 
film. A large wind pressure reduction effect is obtained 
in comparison with the circular cross-section long object 
a. . 

g shows the case where R 2 = 00 , that is, there are no 
10 valleys, and a fluororesin film is provided (dotted line 
state in FIG. 2) . It is seen that the wind pressure 
reduction effect is small when there are no valleys . 

h shows the case where R 2 - 0 , that is, the 
fluororesin film is completely pushed into the valleys to 
15 their bottoms. It is seen that the wind pressure 
reduction effect is small in such a state. 

i shows the case where a fluororesin film is 
provided at a circular cross-section long object having 
an outer peripheral surface with no irregularities . The 
2 0 wind pressure reduction effect is small also in this 

case. However, it is seen that if a fluororesin film is 
provided, there is some wind pressure reduction effect in 
comparison with the case of no fluororesin film case a. 
j. shows the case where R 2 ^ 0 and no fluororesin 
25 film, that is, the case of naked strands. The wind 
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pressure reduction effect is small also in this case. 

k shows the case wherein R 2 ^ 7 mm and strands of 
the present invention with no fluororesin film. In the 
strands, segment strands 8, as shown in FIG. 3, having a 
5 surface becoming the outer peripheral surface side of the 
strands formed into 1 -pitch wave shapes are used for the 
outermost layer strands. An outer peripheral surface of 
the same shape as FIG. 2 is formed by twisting together 
the strands 8 at the outermost layer. The twisted strands 
10 give a large wind pressure reduction effect though not as 
large as in the above f (case where there is fluororesin 
film) . 

From these results , it is seen that having the peaks 
formed by smooth projecting curved surfaces and valleys 
15 formed by smooth recessed curved surfaces is very 

effective in reducing the wind pressure and, further, if 
a fluororesin film is provided on the outer peripheral 
surface, the wind pressure reduction effect becomes much 
larger . 

20 In the above embodiments, the twisted strands 

provided with a fluororesin film on the outer peripheral 
surface were explained as ones with PTFE tape wound 
around the outer peripheral surface and rubbed in, but 
the means providing the fluororesin film on the outer 

25 peripheral surface is not limited to this. For example, 
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as shown in FIG. 4, twisted strands having a fluororesin 
film on the outer peripheral surface also can be formed 
by using as outermost layer strands segment strands 8 
having surfaces to become the outer peripheral surface 
5 side formed into 1 -pitch wave shapes and coated with a 
fluororesin film 5 on the outer peripheral surfaces and 
twisting these together at the outermost layer. 

Also, a silicone resin film or other resin film can 
be used instead of a fluororesin film. 

10 Further, a power transmission line was described in 

the above embodiments, but the present invention is not 
limited to this and can be applied to general long 
objects laid overhead such as various cables or wires. 
[Effect of the Invention] 

15 As explained above, according to the present 

invention, an overhead laid long object reduced in wind 
pressure load can be obtained. Further, it is also 
possible to make the overhead laid long object resistant 
to buildup of snow in accordance with need. Therefore, 

20 the present invention enables a steel tower or other 
supporting structure to be made smaller and can 
contribute greatly to the reduction of the line 
construction costs. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 
25 FIG. 1 is a sectional view of a power transmission 
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line according to one embodiment of the present 
invention, FIG. 2 is an enlarged sectional view of a 
principal part of the power transmission line, FIG. 3 and 
FIG. 4 are enlarged sectional views of principal parts of 
5 another embodiment of the present invention, FIG. 5 and 

FIG. 6 are graphs of results of tests on various types of 
power transmission lines, FIG. 7 is an explanatory view 
of a cross -sectional shape of a long object of the 
present invention and the state of wind flow, and FIG. 8 
10 and FIG. 9 are explanatory views of a circular cross- 
section long object and the state of wind flow. 

2: power transmission line, 3: steel core strand, 4: 
aluminum strand, 5: fluororesin film, 6: peak, 7: valley, 
8: segment strand. 
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[FIG. 8] 
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